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(54) LASER IMAGABLE DRY PLANOGRAPHIC 
PRINTING PLATE BLANK 



(71) We, SCOTT PAPER COM- 
PAMTt a Coip oiati on organoed and 
under die laws of die State of Pennsylvania, 
United States of America, of Eodustzial 
Higjiway at Tinicuni Island Road, Delaware^ 
County> State of Pennsylvania, United States 
of Amertcft, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the mediod by vAuch it 
98 to be performed, to be particularly des- 
cribed in and by die fdlowing statement: — 

This invention relates to dry planographic 
printing blanks. 

Dry pmnographic printing plates are dis- 
closed in Unhed States Patent 3,677,178. 
Such i^ates conqmse a flexible subs^ate hav- 
ing coated dierein a cured solid but elastic 
silicone rubber film which will not remove 
conventional lithographic ink from an ink 
roller on a printing press. 

Recently, mediods have been proposed to 
utiUze a Is^ beam to image a {danogr^phic 
(o^et) oc raised-image (letter press) printing 
vkte, see for exanq>le United States Patent 
Nos. 3406,779 "Laser Beam Type Setter" 
and 3,664^737 *Trinting Plate Reomling by 
Direct Exposure". While the laser beam 
offers great promise in produdiig high 
resolution printing plates, diere has thus far 
been no practical way to image a dry piano- 
graphic printing plate* The silicone rubber 
wUcb. rqpels printing ink| is unaffected by 
laser ladiadon. The silicone rubber layer 
appears to be tcansnarent to the laser beam 
energy and no significant reaction takes place. 
It nught be possible to directly image a photx>- 
sensitive dry planpgrapluc plate with a laser 
bemn whidi emits l%ht in the ultraviolet 
region. The disadvantage of such lasers is, 
however, that they are presently very 
expensive and do not have a high power 
ontpuL In addition, such photosensitive 


plates would have to bdiandled under special, 
ncMMCtive li^tiqg as overall exposure to 
ultraviolet would destroy their limging 
capability. Furthermore:, the shelf-life of any 
I^iotDsensitive coating is 1fmtfg*r^ 

It is therefore of interest to movide a dry 
p]aix)grapliic printing plate which can be 
im^ed by the use of a laser in a {tactical, 
commercially feasible manner. 

According to this invention there is pro- 
vided a dry^ planc^n^c printiitg plate 
Wank con^ttisii^ on an ink receptive sub- 
strate; 

a laser responsive layer wbidx ccmtains 
partkles vdudi abs(»b laser energy, a hinder 
^iikh oxidizes und^ the infliience of laser 
tadiation and a cross-linkable resm 
tpgether with a cross^inking agent; and 

a fflm of ink repdOent silicone rubber 
overlying and in adherent ccmtact with said 
layer. 

With reference to the accompanying draw- 


-Figure 1 is a cross-secdcmal view show- 
ii^ die construction of the dry planpgrai^iic 
printing plate Wank of the present inventum; 

F%ure 2 is a cross-sectioi]^ view illu&* 
tratii^ the formation of an Snngge on the 
blank of the present invention to provide a 
printing plate. 

In a preferred embodiment these laser 
energy absorbing particles are carbon par- 
ticles and the ondizable binder is mtro- 
cdlubse. The cross-linkable resin , is pre- 
ferably cross-linked by means of a cross- 
linking agent As will be more fully iUus- 
trated hereinafter, die cross-linking reaction 
is conveniendy initiated by heat. An image 
is recorded on the plate by writing with a 
laser beam in a conventioi^ manner. 

The laser-responsive coating utilized in 
the present invention absorbs radiation in the 
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infraied as weU as die visibk range. A suit- 
able beam may be applied by YAG 
(yttnumraluminum-gainet) laser ^Aidi has 
an effuciivc wave lengdi of about 1.06 

5 microns or by an argon laser beam \^ch has 
an ^fective wave lengdi in die range of from 
0.48 to 032 micron. Hie beam of radiant 
energy is ^lied to die la^-responsive coat- 
ing to loosen or vsgoaz& and remove it and 

10 the ovedying silicone rubber in select^ areas 
so as to €spo^ die underlying substrate. 

In the areas irradiated 1^ the laser beam 
the la^ responsive layer and the silicQne 
rubber are removed^ CTposing the nndedying 

15 fidiogr^ihic substrate. The plate dien acoqits 
ink in the area struck by la^ beam iad 
TSpds ink in die non-image areas, as these 
areas are constituted by dHcone nd>ber. The 
ihns^maged plate is subjected to an sqypro* 

20 pE^te treatment such as heating, to cross- 
link the resin in the remaimng portions of 
the laser responsive layer, diei^^ f (Hmiq| a 
firm bond between dus silicone rubber mm 
and the nndedying substrate and providing 

25 durable baciEground areas on the piano- 
graphic printing plate. 

Referring now to die drawings. Fig. 1 
depicts die composite structure of die dry 
I^anc^r^ihic printing plate blank of the pre- 

50 sexxt invention. Substrate 10 may be a sheet 
of material conv end cmally used as a siq>pcHt 
for aSs&t Hnplfpsiti'ng plates, e^ n^tal, 
espedaUy ahnninnm, psper or {^tics. 
such material is not itsdf ink-^eceptiv^ it 

35 must be provided widt an oleophilic or ink- 
lec^tive surface layer. In the embodiment 
iUusbated, the substrate 10 is aluminum. 
Since memls such as aluminum are so h^Jily 
conductive of heat> in asdst to prevent the 

40 metal fnmi dissipating the themial energy 
provided by the la^, the substrate 10 is 
provided with a layer 11 of an olephilic or 
mk recqitive resin v^m^ is also heat insdlat- 

tn g- 

45 The onnposition of the resin for IscfGS 11 
is not crtdcal; any of the oleophilic resins 
vrii&fa are coomioiuy i^d in the Hthogtaphic 
printing art md vAich provide good 
adhesion to die metal arc suitable and the 

50 choice of such a re£n is well within the 
skin of die worker in the art. Htustrative of 
the ink recqidve resnis suitable fo^ use in 
the present inventicm indude phenol- and 
cieso»>rmalddiyde resins especially the 

55 Novolak resins, nrea^rmaldehyde resins, 
mebminfr&amalddiyde resins, vin^ resins, 
alk]^ resins, polyester resins, pol3^aci]^te 
mglmllTig polympfhacrylate and polyethyl- 
acr^te resins, pdyamides (nylonX polyvinyl 

60 acetate, polyvinyl dilorid^ polyvinylidene 
chloride, polystyrene, copolymers of st3yrene 
and butadiene and polyallq^ene especially 
polyedi]4ene. Insulating layer 11 may b^ 
applied to the substrate 10 by convoidcmal 

65 coating techniques in the form of an aqueous 


hSBK or organic solvent solution. Alter- 
natively, the resin may be ^spHed by extrud- 
ing it in the molten form, a technique 
commonly referred to as "hot melt" 
estrusion. In sawt cases, a fOm of a resin 70 
such as polyethylene;, polystyrene or pcdy- 
vlayl acetate may be laminated to substrate 
10. 

Over the insulating layer 11 is applied a 
l^^r-responsive layer 12 ^lich oon^rises 75 
particles vAich absorb layer energy, siuih as 
carbon bkck^ a hmder vAidi oxM^es imder 
the mflufrnre of laser radiation, such as 
nitroodlolose and a cross-linkable resin, such 
as a **novdaIf resm in combination widi a 80 
cross4inking agent Over die laser-iesponsive 
layer 12 is applied a silicone rubter top 
coating 13. Not illnstmted, but preferred to 
insure good adhesion betweoi ^ l^er-^es- 
ponsive layer and the silicone rubber top 85 
coating 13, is the £^lication of a prhm fc^ 
silkone rubber such as po lyte tra bul y l titanat e 
or poi^ytetraisc^yrop^ titanate. 

When the la^responsive layer 12 is 
strudc by eq[^ropriate hsec radiation, it 90 
oddizes or bums. The pnxhicts of combus- 
tion fcrnn the irradiated area of the laser re&- 
ptmsive layer 12, befaig hot and at least 
partially gaseous, necessarily attempt to 
escape the& confinement between layers 13 95 
and IL The result as shown in 2, is 
diat the silicone rubber overlying the irradi- 
ated area is either direcdy removed by die 
esc^ing products of cc»nlNisti(Hi or the 
bond of the silicone rubber to the undei^ 100 
lying hyexs is sufiBdentfy weakened that it 
can later be removed by the qiplicaticHi of a 
suitable developer solution. 

After develqnnen^ the imaged plate is 
siibiected to a heat treatment of, example, 105 
400^F., fttf on&lialf minute^ to initiate ibe 
cross4hikiiig reaction in the cross-linkable 
resin to increase the adhesion of tiie siIioHie 
rubber remaining in the badcground areas, 
thus increasing run length of the plate. ^ 10 

EXAMFLE I 
To a 3 mil dddc she^ ci Mylar RTM 
polyester film was applied a laser responsive 
coating of the following con^xisttian: 

Parts by 115 
Weight 

Carbon black 15.4 

Nitrocdlulose (sdf-oaridirfpg) 7 J 

'^novolak" resin (non-oxidizing cros&- 
Ihik^Ie re^) 60.9 120 

Mdamine de rivativ e cross-linking 
agent COymeT RTM 301 sold by 
Amencan Cyanamid Co.) 15.4 

p-tolttene sidfonic add (ca^yst) 0.5 

Methyl eth^ ketone in an amount sufficient 125 
to aiQust total solids content to 20% by 
weight 
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The coating ooiiq)ositi(m was ^Ikd to 
the snbstrate usfaig a No. 6 mayer rod and 
dried. The wei^t of the dry coating was 0.5 
pounds per ream, (3^00 square feet). 

5 Over this la^responsive coating was 
applied a tie coat ct polytetrabmyl titanate 
(DuPont "Tyzor^ PB) to enhance adhesion 
between the laser responsive coating and the 
subsequentty applied siKcone rubber. The tie 

10 coat was appHed as a 4% organic solvent 
solntiwi 1^ a No. 6 Mayer bar in a nominal 
amount cf less dian 0.1 pounds per ream 
(dry weight basis). There^Mm, a layer of 
siliam robber ("Dow Coming TMS? 

15 RTV" RTM) was applied by No. 16 Alayer 
rod in an amotmt of 3 pounds ream 
(drv we^ basis). 

An image was etched into the plate 
means of a YAG laser beam. The plate was 

20 developed by application of naphtha sohent 
to re move ddxds in die irr^iated areas^ 
feavmg the pdyester substrate espc^ m tite 


After he^mg to effect cross4mImig <rf die 
25 cross^mkable- resm the developed plate was 
mounted on an oflfet duplicadog press widi- 
out connectu^ the dampenipg system and 
yielded many satisEictory copies. 

EXAMPLE n 

30 To a 5 mil thick sheet of almmnum mi>- 
vitoi with a coating of a cross^mked 
^mosy polyvinyl benzal (disdosed m 
Uutted States Patent 3,776^88) was applied 
a hs& respcmsive coatmg <rf die foflowing 

35 o(axqx>8iti(Mi: 


Parts by 
Weight 
10 
5 

50 


23 
0.1 


Carbon black 
Nitrocellulc^ 
40 **n0vcrfak^ resin (ncmKuddizhig) 
Melamine derivative cross-linkin 

agent ("CymeP' RTM 301 so 

by American Cyanamid C6.) 
p-toIueDe suKhuc acid 

45 Meth^ eibfi ketone in an amount sufficient 
to adjust total solids content of 20% by 

The coatmg conqxisidon was ^plied to 
^ substrate uamg a No. 4 mayer rod and 
50 dn«t The weigjit of die dry coatmg was 
O.^jpoui^ per ream, (3300 square feet). 

Over this laser-responsive coating was 
applied a tie coat <rf polytettabutsi titanate 
« E!^^ "Tyzor^* PB) to enhance adhesion 
->5 between the laser-responsive coattiig and the 
subsequendy applied silicone rubber. A tie 


coat was applied as a 4% organic solvent 
solution by a Na 5 Mayer bar m a nominal 
amount of less than 0.1 pounds per ream 
(dry weight tosis). Thereupon, a layer of 60 
silicone rubber (•*Dow Coming 79-037 
RTVO was qjplied by No. 16 Mayer rod in 
an amoimt of 3 pounds per ream (dry we^fat 


An image was etched into the plato blank 65 
by means oi a YAG laser beam. The plate 
was developed by applicaticm of naphtha 
solvent to remove det^ in the irradiated 
areas^ leaving the coated aluminum substrate 
e^)osed in the image areas. 70 

After heating to effect cross linking of the 
cross-linkable resin the developed plate was 
mounted on an o&et duplicating press with- 
out connecting the Hgtnptyig sysiem 
yielded many satisfactory copies. 75 

While the invention has been particuladh^ 
described with reference to preferred embodi- 
ments thereof, it is understood diat various 
other changes and modifications diexecf will 
occur to a perscm skflled in the art widiout 80 
departipg bom the scope of the invention as 
defined by the appended daims. 

WBAT WB CLAIM IS:— 

1. A dry planc^raphic {dinting plate blank 
comprising, on an ii& receptive substrate: 85 

a Iaser-i^p(Hisive layer which ccmtains 
particles vAich al^ocb laser energy, a binder 
vriiich oxidizes imder the influence of laser 
radiation and a cross-linkable resin together 
with a cros^-linking agent; and 90 

a fihn of ink-repellent silicone rubber 
ovedying and in adhere contact with said 
layer. 

2. A plate accordipg to claim 1, wherein 

die 8d>stmte is metal provided with a heat 95 
insnlntTT^g layer of an ink receptive resin. 

3. A plate according to daim 1 or 2, 
^rfietetn me particles are carbon black. 

4. A plate according to any one of rfaimg 

1 to 3, wfaeiem the self-osidizii^ binder is 100 
nittoceOtdo^ 

5. A dr^ planc^r^ihic printing plate Many 
substantiafiy as herembetore described with 
reference to die Examples and/or Fi^ 1 of 

die aooompanying drawing. 105 

6. A method of maWng an imngp^ 

pbnc^phic printing plate CQnq>rising tiie 
steps of: 

a) directing laser radiation onto the laser- 
respcmsive layer of a blank according to 1 10 
any of daims 1 to 5 so as to selectively 
loo^ or vaporize the exposed ^areas of 
laser-responsive layer and the over^ 
lying areas of die silicone rubber film to 
define an image on the blank; 1 15 


4 
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b) lemavii^ any lemainmg loosened areas LANO^HR PARRY, 
to provide a developed blank; and Gbartered Patent Agents, 

c) treating the develq>ed blank to effect 59—62 Tfigh Holbom, 
cross-linkmg of said aoss4mkaMe tesin. London, WCIV 6EEJ. 

AgQits for the Applicants, 

Printed Tor Her Majesty's Stationeiy Office, by the Courier Press, Leamington Spa, 1977 
Published by The Patent Office, 25 Southampton BuUdiogs, London, WOA I AY, from 
which copies may be obtained. 
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1 SHEET drawing Is a reproduction of 

the Original on a reduced scale 
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